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an incomplete tetanus, but at the higher frequency complete
fusion of the contractions results (see also p. 522).

Treppe or the " staircase " phenomenon. When a muscle is
stimulated repeatedly at regular intervals, the first few contrac-
tions of the series increase successively in amplitude. This phe-
nomeiion has already been described for heart muscle (p. 170).
It is due, apparently, to the beneficial effect exerted upon the

Fig. 11-24 Illustrating treppe, contracture and fatigue. The muscle
was stimulated at intervals of one second. The contractions are very
close together because the kymograph drum was moving slowly. (After
Howell.)
irritability of the muscle by the chemical products of the first
few contractions, and by the rise in temperature (Fig, 11-24).
The effect of loading upon the contraction of a muscle* A
muscle contracts more forcibly if suitably loaded. The increase
in the height of the contraction increases up to a point with
each weight which is added to the scale pan suspended from
the muscle as shown in Figure 11-19, page 532. The force of
the contractions then decreases again as the load is gradually
increased (Fig. 11-29, P- 544)- For an isolated frog's muscle
the maximum height is attained at a loading weight of between
30 and 50 grams. When a loaded muscle is stimulated to con-
tract, the first effect is a sudden lengthening of the muscle
fibers. This sudden stretch causes tension in the muscle which
is immediately followed by shortening. The stretching of the
fibers in some way enables the muscle to mobilize more energy
than is possible for the unweighted muscle. We have seen the